Previous studies have shown that active consent procedures result in sampling bias in surveys dealing with adolescent risk behaviors such as cigarette smoking and illicit drug use. To examine sampling bias from active consent procedures when the survey topic pertains to childhood obesity and associated health behaviors, we pair data obtained from both active and passive consent procedures. We find that parents of children who are overweight or at-risk for overweight were significantly less likely to give active consent. In addition, parents of children enrolled in lower grades were more reluctant to consent to participate. 
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The Impact of Child Obesity on Active Parental Consent in School-Based Survey Research on Healthy Eating and Physical Activity
Survey research on adolescent risk behaviors has been extensive over the past three decades. Due to ethical and legal considerations, most survey research involving minors requires the use of passive or active consent by a parent or guardian. Under passive consent, parents are notified that their non-response indicates consent to their child's participation. Under active consent, parents must provide written or sometimes verbal authorization.
From a methodological perspective, a preference for passive consent among many researchers is understandable. Active consent procedures typically cost $20 to $25 more per student than passive consent procedures, due to the costs of return postage, reminder postcards or phone calls, and in some cases financial incentives (Tigges 2003) . Although extensive recontact attempts can add significantly to overall project budgets, without them the return of active consent forms can be extremely low. For example, Ji, Pokorny, and Jason (2004) reported that reliance on a single mailing to parents of middle and high school students produced response rates between 6% and 32% with means of only 16%.
Low response rates have been a longstanding concern for survey researchers. A 1982
Special Report of the Council of American Survey Research Organizations Task Force on
Completion Rates advised that, "The Office of Federal Statistical Policy and Standards has alerted federal agencies sponsoring data collections that the quality of data obtained may not be sufficient if the response rate falls below 75 percent" (CASRO 1982) . More recently, the Office of Management and Budget Standards and Guidelines for Statistical Surveys states that when response rates under 80 percent are expected, researchers "should plan for a non-response bias analysis" (OMB 2006, p. 8) . The American Association for Public Opinion Research in its "Best Practices" guide also states that "a low cooperation or response rate does more damage in rendering a survey's results questionable than a small sample" (AAPOR 2005, p. 5).
As response rates have fallen (Curtin, Presser and Singer 2005) , and rates of 75% or 80% have become virtually unattainable for many surveys, scholars and practitioners have begun to examine whether diminished response rates lead to sampling bias. In some studies, there is little evidence of bias. For example, Keeter et al. (2000) found that surveys carried out with more extensive fieldwork, more callbacks, and refusal conversion do not produce significantly different responses compared to surveys that eschew these more expensive techniques (even though the response rate almost doubles from 36.0% to 60.6%). Similarly, in their analysis of responses to the Survey of Consumer Attitudes, Curtin, Presser and Singer (2000) found that if they eliminated respondents who required more extensive callbacks or refusal conversion (thereby reducing their response rate), the Index of Consumer Attitudes was not significantly affected.
In contrast, both theory and evidence suggest that the subject matter or the topic of the survey can have an important influence on sampling bias (e.g., Groves, Singer and Corning 2000) . As Groves, Presser, and Dipko (2004) explain: "people more interested in the topic tend to have attributes on the key survey variables different from those of people less interested … Hence, statistics computed on variables central to the topic are apt to be among those most susceptible to nonresponse error, especially when the topic is made salient in the recruitment protocol" (p. 3). In the case of surveys of adolescents, there is ample evidence that when the survey includes certain problem behaviors, sampling bias results from consent procedures.
Perhaps not surprisingly, parents are more willing to allow their children to participate when they feel their children do not engage in such behaviors. Compared to students whose parents either did not give active consent or gave passive consent, students whose parents gave active consent were less likely to smoke cigarettes (Dent et al. 1993; Anderman et al. 1995; Unger et al. 2004) , less likely to report marijuana use (Severson and Ary 1983; White, Hill, and Effendi 2004) or use of other illicit drugs (Esbensen et al. 1999) , and had lower levels of lifetime drinking (Frissell et al. 2004) . In a few studies, differences between active consent and non-active consent groups were not significant (Dent, Sussman, and Stacy, 1997; Baker, Yardley, and McCaul 2001);  however, these findings are clearly in the minority and in no case show a bias in the opposite direction. Moreover, these two exceptions differ from the majority in other notable ways. Baker, Yardley, and McCaul (2001) employed relatively small samples of students, and Dent, Sussman, and Stacy (1997) augmented their written consent sample with a verbal consent sample.
Very little, if any, of the work on parental active consent has involved research on childhood obesity or related health behaviors such as eating habits and physical activity. In contrast, childhood obesity has become a major concern among public health advocates. Since the 1970s, the prevalence of obesity has more than doubled among American children aged 6 to 11, and more than tripled among American adolescents (Ogden et al. 2002 (Ogden et al. , p. 1731 . Recent estimates suggest that more than 16% of U.S. children between age 6 to 19 are obese (Hedley et al. 2004 (Hedley et al. , p. 2848 . Not only is obesity associated with numerous childhood health complications, such as asthma, diabetes, and sleep apnea, but obesity manifest at a young age is a strong predictor of adult obesity (Dietz 2001) . Both the adverse health and economic consequences of adult obesity have been well-documented (e.g., Sturm 2002) .
Understanding the factors associated with obesity among young children has become a high priority, since Whitaker et al. argue, "Obese three-through-nine-year-olds with obese parents may be ideal candidates for treatment because the parents still have the opportunity to influence their children's activity and diet positively" (Whitaker et al. 1997, p. 483) . Such positive influences are not limited to the home environment. School policies that regulate the content of meal programs, physical education classes, and health curriculum may exert powerful influences on healthful behaviors. In a congressionally-mandated study by the National Academies' research wing, the Institute of Medicine (IOM) recommended the routine assessment of students' weights and heights, and the evaluation of school policies and practices related to nutrition and physical activity (Koplan et al. 2005, p. 277) .
Such assessments and evaluations will likely increase the use of school-based surveys related to obesity, diet and physical activity. However, to survey researchers, the topic of childhood obesity presents unique challenges compared to other risky behaviors. Obesity is evident as early as three or four years of age, in contrast with behaviors like cigarette smoking and illicit drug use, which may not manifest themselves until adolescence. The use of passive consent procedures is not allowed in most studies involving younger children, under both federal guidelines and increasingly rigorous school district guidelines. Thus, the potential for sampling bias is a particular concern, but, to date, one that has not been investigated empirically in the case of obesity or its related health behaviors.
The present study addreses the absence of such studies in the previous research and contributes to the on-going discussion of the methodological consequences of using active consent. We provide new empirical evidence on the extent of sampling bias from active consent procedures when the survey topic pertains to childhood obesity. While prior studies have focused on sample selection on adolescent risk behaviors such as cigarette smoking and drug use, we examine selection by child obesity status in a survey dealing with physical inactivity and poor eating habits. Our primary research question is whether parents of obese children are less likely to give active consent. In addition, we examine whether parents of children enrolled in lower grades are more reluctant to consent to participate. To our knowledge, no prior study has examined sampling bias from active consent procedures in surveys related to childhood obesity.
METHODS
Data Source
The data used in this study were collected as part of a project on childhood obesity in a medium-sized public school district in Virginia. At the time the data were collected, the school district was about to implement a multi-year program directed at changing behaviors related to physical activity and nutrition. A pilot study was undertaken to collect data prior to the program's phase-in from students (and their families) in grades three, six, and seven at all ten district elementary and middle schools. The data collection procedures included a researcheradministered survey instrument and a school-administered collection of student height and weight
Study Design
The two sources of data were collected with different consent procedures, allowing us to examine whether child obesity was associated with the likelihood that a parent provided active consent to participate. The researcher-administered survey followed active consent procedures, and the school-administered collection of height and weight data was conducted with passive consent procedures. The two procedures yielded very different participation rates. Notably, the use of passive consent for height and weight collection resulted in a sample of 90% of all students in the eligible grades. By pairing height and weight data with the parents' responses to the active consent request, we are able to examine whether obesity status affected the decision to participate in this nearly universal sample.
Active Consent Procedures
The request for active consent to participate in the survey of health behaviors differed by grade. For third grade students, a letter accompanying a consent form asked the parent's consent to complete a survey that would subsequently be mailed to them, and for permission to link survey responses to the child's grades, attendance records, and physical fitness assessments. For sixth and seventh graders, the request included all of the above as well as permission for the child to complete a brief survey administered in school at a later date. Letters and consent forms were mailed from the school district's Division of Student Services and included the endorsement of the district superintendent. Consent forms were approved by the Institutional Review Board of the College of William and Mary. Forms stated that the purpose of the survey was "to understand how schools can help their students and their families eat healthier foods and become more physically active" and to "also look at how food choices and levels of physical activity relate to academic achievement." The consent forms described the security procedures in place to protect the confidentiality of the data, and the length of time required to complete the survey (about 15 minutes). The mailing also included a postage-paid envelope and a favorable story from a local newspaper about the overall project.
In January 2005, a total of 2,331 consent form packets were mailed to the parents and legal guardians of all third, sixth, and seventh grade students enrolled in the school district.
Parents and guardians with more than one child in the relevant grades were mailed a separate letter and form for each child. One week after consent form distribution, reminder postcards were sent. Postcards explained that survey respondents should send back responses regardless of whether they decided to participate or not. Extra copies of consent forms were left with teachers at the schools. Of the returned forms, one had an ambiguous reply and could not be included in the analysis. Active parental consent was obtained for 608 students, or 26.1% of the remaining 2,330 students.
Passive Consent Procedures
In March 2005, school district personnel sent parents and guardians of all third, sixth, and seventh grade students written notification of an effort to collect measures of height and weight from all students. Parents who did not wish their child to be measured were asked to contact the school health coordinator and opt out. School personnel then created record sheets listing the remaining students by school, grade, and classroom. During on-site visits to each school, school district personnel used these sources to record measures of height, weight, date of birth and sex for a total of 2,104 of the 2,330 students (or 90.3%). Students for whom height and weight were not collected include those whose parents opted out, who were absent, out of class, or participating at an off-campus event the day measurements were taken, and whose families had moved out of the school district during the time period between January and March.
1 Of the 2,104 students for whom these measures are available, 568 had parents who gave active consent for the survey on healthy eating and physical activity. Thus the percentage indicating active consent was 27.0%, very close to that in the full sample (26.1%).
Obesity Measures
Height, weight, date of birth, and sex were used to calculate two measures of child obesity. Although the term "child obesity" is in widespread use, the clinical definitions that apply to children and adolescents are "overweight" and "at-risk for overweight," which roughly correspond to the adult classifications of obese and overweight, respectively. "Overweight" is defined as having a body mass index (BMI) at or above the 95 th percentile of the age-and sexspecific BMI distribution, and "at-risk for overweight" is defined as having a body mass index at or above the 85 th percentile and below the 95 th percentile of the age-and sex-specific BMI distribution. The BMI is calculated as height in centimeters divided by weight in kilograms. We employ both classifications here, using the CDC's growth charts to obtain the relevant percentiles in the age-and sex-specific BMI distributions (Kuczmarski et al. 2000) .
Statistical Analysis
We first examine significant differences in variable means between the sample of students whose parents gave active consent to participate in the survey and the sample of those whose parents did not. To examine the association between child obesity and the decision to
give active consent controlling for other factors, we estimate probit models in which the dependent variable is defined as 1 if the parent gave active consent, and 0 otherwise. In all probit models we include indicators of child overweight and at-risk for overweight, as well as an indicator variable for underweight (defined as having a BMI below the 5 th percentile in the ageand sex-specific distribution), and controls for grade, age, and sex. In some models, we include additional control variables defined from school-and grade-specific measures. We report marginal effects for all explanatory variables and adjust the standard errors of all estimates for the clustering of observations at the level of the school and grade. All statistical analyses were completed using STATA software.
RESULTS
In Table 1 we present comparisons of the full sample and the active consent and the nonactive consent subsamples. The results of t-tests for differences in means between the subsamples offer initial support for the hypothesis that obesity reduces consent. Both overweight and at-risk for overweight measures show at least a 3 percentage point difference between the active consent and non-active consent subsamples. The difference in the percentage overweight between consenters and non-consenters is significant at the 0.05 level (one-tailed test); and the difference in the percentage of at-risk for overweight falls just short of significance at the same level. Neither underweight percentage nor gender is significantly different between consenters and non-consenters. However, grade is significant (p<0.05; one-tailed test), with the mean grade higher among students whose parents consented. Overall, it appears that active consent requirements produce some significant biases in the sample.
[ Table 1 about here]
To examine the effects of these child characteristics controlling for other variables, we next report estimates from probit models in Table 1 . In Model 1, we include controls for overweight, at-risk for overweight, and underweight (relative to normal weight), age in years, an indicator for female, and indicators for grade 6 and grade 7 (relative to grade 3). These results more clearly show that parents of students who were overweight or a-risk for overweight are significantly less likely to provide active consent for participation in the study of healthy eating behaviors and physical activity.
[ Table 2 about here]
Having an overweight child reduced the likelihood of consent by about 6.4 percentage points, (p<0.01), or roughly 24% (6.4 divided by 27). Having a child who is at-risk for overweight reduced participation by 5.8 percentage points (p<0.10), or roughly 21.5%. As expected, the more serious at-risk characteristic (overweight) has a larger and more significant effect than the less serious trait. Once again, neither underweight status nor gender has a significant effect. However, the marginal effects for both grade 6 and 7 indicator variables are positive and significantly different (p<0.01) from zero, and close in magnitude. This suggests that parents of third graders were significantly more wary of giving consent than parents of older children.
Age has a negative and significant effect (p<0.05). Given the other controls in the model, this variable is capturing the effects of age variation within grade. Obviously children who have been held back for academic performance or other issues are older than their classmates, and it may be that the parents of these students were more wary of including them in the study even with the imprimatur of the school administration (or possibly because of it). It may also be that age within grade is correlated with some unmeasured differences in income or education, if parents with the most material resources invest in techniques to prepare their children for school at an earlier age. If this is the case, the age effect could be picking up a negative association between income and the likelihood of giving active consent.
In Model 2 we control for the racial makeup of the grade at each school, and find no significant marginal effect of any racial category, and little or no change in the marginal effects of other variables. Significance levels are largely unaffected; the one exception is the indicator variable for grade 6, which has a slightly more significant marginal effect.
In Model 3 we add the percentage eligible for free lunches in the school lunch program at each school, and the average of reading and math test scores in grade by school. We expected the percent eligible for free lunches to proxy for differences in socio-economic status across schools and therefore to be negatively related to consent. Although the effect is in the expected direction, it is not significant. On the other hand, the variable representing average test scores, which may also reflect the average socioeconomic status of the class, has a highly significant effect (p<0.01). However, even with the strong effect of reading and math scores, the marginal effects of child overweight and at-risk for overweight remain very similar to those reported in the other two model specifications. The only differences worth noting are in the marginal effects of the grade 6 and 7 indicator variables, which increase somewhat.
Thus far, our results indicate that parents of children who are overweight and at-risk for overweight were less likely to participate in this study of the healthy eating behaviors. This suggests that the use of active consent led to biased selection in terms of crucial measures in the school-based study. In addition, there is also evidence of grade bias in that parents of younger children were less likely to consent to completing the survey and allowing access to their child's academic records.
We next examine whether the negative association between child obesity and active consent differed across grade. For example, it is possible that parents of younger, third grade, students were particularly sensitive to concerns about their overweight and at-risk children being studied. On the other hand, it might be that parents of adolescents, who are sometimes prone to serious body-image issues (and whose parents were asked not only for access to records, but for permission to survey their children) were more sensitive to the weight issue than the parents of younger children. To test this, we interacted overweight, at-risk for overweight, and underweight with both a third grade indicator variable and an indicator variable for sixth and seventh grade combined, and re-estimated our models. 2 The results are reported in Table 3 . The effects of grade itself are consistent with those in Table 2 : the grade 6/7 indicator has a significant positive marginal effect (p < 0.05), suggesting that parents of children in higher grades are about 20 percentage points more likely to actively consent.
[ Table 3 about here]
More interesting, however, is the result of allowing the associations between consent and weight to vary by the child's grade. We find no significant effects for either overweight or atrisk for overweight among third grade parents. Clearly their reluctance to include their children in the study was not related to the child's weight status. However, there are consistent effects for sixth and seventh grade parents. The probability of active consent decreases by almost 9 percentage point when the child is overweight, and decreases by almost 7 percentage points when the child is at-risk for overweight. As expected the effects are stronger for overweight (p<0.01) than for the less serious category of at-risk for overweight (p < 0.10). Once again the additional controls introduced in Models 2 and 3 have very little effect on the main results.
DISCUSSION
Using two sources of data, one collected using active consent and another using passive consent, we examined whether the parents of overweight and at-risk for overweight children differed in their willingness to provide active consent in a school-based survey research project of childhood obesity and its determinants. Our results suggest that the use of active consent led to biased selection in terms of the crucial measures of overweight and at-risk for overweight.
That is, the students whose behaviors were perhaps of greatest interest in this project were significantly less likely to be included in the study.
Only a small number of student characteristics were available for the full sample used in our empirical analysis. As a result, we were unable to include direct measures of household income or parental education in our models of active consent. To the extent that parental socioeconomic status is negatively correlated with child overweight, our results are also consistent with a selection-bias of more educated, higher income families into the active consent condition. Regardless, our results suggest that surveys on childhood obesity using active consent are prone to bias on this health outcome.
Our results also reinforce the challenges of obtaining active consent from parents of younger children. We found that parents of younger children are significantly less likely to consent to completing the survey and allowing access to their child's academic records.
However, it is worth noting that the sample we obtained among third grade students is more representative, at least in terms of the variable of interest (overweight and at-risk for overweight status). In this case a low response rate does not imply sample bias. By using weighting procedures, we can correct for this bias of underrepresented third graders, vis a vis older students since the active consent does not seem to build in bias within this grade cohort.
On the other hand, bias on the health outcome of greatest interest in this study is far more serious among sixth and seventh graders. Even though parents of sixth and seventh graders were more likely to agree to their children's participation, yielding a larger sample of these children, that sample significantly underrepresents "overweight" and "at risk for overweight" children.
Our findings suggest that active consent is a particularly serious problem for studies of obesity among middle-school students.
Childhood obesity has become a national health priority. There is widespread support for school-based interventions, and those with an evaluation component are especially valuable
given the need for further study of this epidemic (Evans et al. 2005 , Koplan et al. 2005 ). Yet obesity and the behaviors that lead to it are a sensitive topic among adolescents and their parents.
Participating in a survey that will examine behaviors some might find embarrassing or unpleasant is a hard sell, but that is all the more reason that devising a strategy of parental persuasion is so crucial. Determining how to garner buy-in from the schools, support from the medical community and cooperation by various secondary organizations is crucial to increasing response rates and, more importantly, in curtailing the bias in sample that is likely to threaten much survey-based research on childhood obesity. Notes: Sample size is 2104 observations. Models are estimated as probit models in which the dependent variable equals 1 if the parent consented to participate in the school health survey, and 0 otherwise. Cells report the marginal effects and standard errors (in parentheses) for each explanatory variable, as calculated from probit model results. Statistical significance indicated by *** for the 0.01 level, ** for the 0.05 level, and * for the 0.10 level.
